Telecommunications Study

by Tacoma City Light

Tacoma City Council
Public Utility Board
Joint Study Session
February 18, 1997

Why should a Publicly Owned Electric
Utility be involved in Telecommunications?

« Board initiated RFP process in 1995

« Enhanced Telecommunication capability vital to the
Utility in order to continiue to improve service and
provide choice to customers in rapidly changing
environment.

« Investment in the community that provides a pathway
to choice and competition.

« Over 100 years ago, Tacoma took steps to imtprove
vital infrastructure to better serve our citizens.



Key Operational Advantages to
Tacoma City Light

* Electric system control and outage reporting
— Savings to Tacoma City Light
- Savings to customers

» Electric system performance monitoring and
preventive maintenance

* Providing interactive communication link to
customers

Telecommunications Study Team

« Bruce Campbell, Metro Utility Communications Group

 F. Paul Carlson, Ph.D., Metropolitan Communications Consultants
* Linda Dethman, Dethman & Associates

e Stuart Hauser, Metro Utility Communications Group

» Peggy sue Heath, A.B.D., APEX Business Solutions

+ Sandy Hunt, Ph.D., APEX Business Solutions

¢ Richard C. T. Li, P.E., Metropolitan Communications Consultants
e Bruce Mann, Ph.D., University of Puget Sound

¢ Catherine Rudolph, APEX Business Solutions

» Susan V. Marr, Metro Utility Communications Group

 Gene Starr and the research team at Market Data Research ,

* Staff team: Chandra Enos, Lisa Steadmon, and Steve Roberts, P.E.

1



Telecommunications Study
Brief Review of Part One

Telecommunications technology

Telecommunication companies

Regulation: Federal, State, and Local

Other cities and communities

Local telecommunications history

Existing telecommunications options in our
local communities

Business Market Research

Survey of 200 businesses:

— representing $5 billion in revenue & 25,000 jobs

— average of three locations in greater Tacoma area
Importance of telecommunications links

— 74% say links are extremely important to their success

— 62% reported that a link being out one day would cause serious
harm to their business; 20% said that it would shut them down

61% of businesses use Internet (but with limited access)
14% of employees telecommute (increasing to 18% in 2yr)

Limited Experience with High Speed Lines
— Two-thirds were not familiar with ISDN lines or T-1 lines



Residential Market Research

* Accessing the Internet in our community
— 18% of households were on-line at end on ‘96

— an additional 11% of households expect to be
on-line by the end of ‘97
* atotal of 24% of households on-line by the end of

‘97

e Cable television demand

Willingness to Switch Cable Television Providers

If a new cable company offered

TV programs at price than your

current cable company, how likely would you be to switch to the new company?
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Preferred Provider of Cable Television Services
Assuming that each company offered similar services at similar prices, if all of
the following companies offered you cable TV service, who would you be
most likely to buy it from? Would it be....
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Background Information

Only 25% of households recalled hearing or reading any information about
this project. So the following information was provided to respondents
prior to asking questions about Tacoma City Light involvement in
telecommunications:

For your information, Tacoma City Light is considering whether or not to
install a new communications system to find outages more quickly and to
restore power faster if the electricity goes out. This system would be
entirely separate from the lines that deliver your electricity and would not
affect your electric service.

To pay for this system, City Light would give customers a chance to buy
some new services - such as cable TV - that use the same equipment.
Only the customers who choose to buy these new services would be
charged for them. No tax money would be used and your electric rates
would not increase because of this new system being installed.

Given this information, please answer the following question...



Support for Tacoma City Light

Telecommunications System

To what degree do you support Tacoma City Light building this new

communications system to improve service to customers?
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Economic Development Impacts

* Market trends
— Change in economic base
— Downtown development activities

e Business Environment

* Telecommunications needs
— Development activities at military bases
— The expanding health services industry
Professional & financial services

— Port of Tacoma



The Telecommunications System

* Multiple fiber optic rings running through
out Tacoma City Light’s service area
— Secure and redundant fiber optic system
— SONET electronics

* Fiber rings support two-way 750MHz
Hybrid Fiber Coax system in residential
areas reaching all homes

Public-Private Telecommunications Services

Wholesale data and telephony transport on the fiber optic SONET system
- Available on a non-discriminatory basis to
» other carriers (both local and long distance companies)
— for switched services and dial tone
* local value added service providers

— who would customize these high speed lines for businesses that do not
maintain a telecommunications staff

* local businesses that have the technical expertise to use the lines themselves

High speed Internet data transport for homes and small businesses in
partnership with Internet Service Providers (ISPs)

— Light Division transports the data, the ISPs do all the rest
Full cable television service direct to local homes by Tacoma City Light



Data Transport for Internet Access

10,000

POTS ISDN Light -

Contacts with Private Service Providers

 Discussions with a number of private service providers
about system options

* Video Providers
— Talks were not particularly productive, the closest was:
* Private would provide programming, advertising & billing
but would not assume any system financial risk
* Tacoma City Light would provide everything else
including maintenance, cable installation, money, and
name
* Other providers do want to make use of transport
services to facilitate delivering other services

— Sprint Spectrum
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Expenses

e Programming

e Pole Contacts and Conduit Use Fees
Debt Service

e Payroll

Overhead

System Upgrades

Franchise‘ costs

Expenses Continued:
Franchise Proposal

* Six television channels for Public, Education,
and Government access use

* Institutional Network (I-Net) on the fiber optic
SONET system providing connections to:

— All Primary and Secondary Schools, Colleges, and
Universities (both public and private)

— Libraries
— Fire Stations
— Police Stations



Taxes and Fees

Inside Each Franchise Jurisdiction
 Franchise fee (5%) or Institutional Network
« Video gross earnings tax (8.32% in Tacoma)

» Telephone & data transport gross earnings
tax (6% in Tacoma)

Outside the City of Tacoma

 Gross Earning Tax of 6% to City of Tacoma on
revenues earned outside the Tacoma City Limits

Note: Pricing in financials is inclusive of all taxes and fees

Benefits

« Improves Tacoma City Light's competitive position by providing its utility
customers with additional services not available from competitors

« Provides a platform for implementing electric system distribution
automation, market access, and real-time communication with customers

e Provides better telecommunications and cable television service sooner and
cheaper than other providers will deliver

« Provides high speed, low cost transport between Internet Service Providers
and homes & small businesses that can’t afford dedicated digital lines

« Significant tool for regional economic development by creating a high-tech
telecommunications infrastructure

. Additional revenue to Tacoma City Light and subsequently to the General
Fund through expansion of the market for telecommunications services and
the 6% gross earnings tax on Light activities outside the City of Tacoma
(40% of projected telecommunications revenue)



A Short
Window of Opportunity

Current conditions are uniquely supportive of the creation of a modern
telecommunications infrastructure in the Tacoma area

US WEST continues to stall on resale leaving the long distance carriers looking for
a way to provide local service (they can not afford to build these local systems
quickly themselves)

US WEST is pushing Internet Service Providers of access fees for existing system
DBS has not yet had time to significantly penetrate the local video market despite
TCTI’s limited local offerings

TCI has not yet implemented it digital set top box one-way “quick fix”

Delay will shrink the residential video market which supports this build

Once someone invests in a DBS system they are lost as a significant revenue
producer (not only for video sales purposes but also for tax purposes)

Delay may limit the business market as a small number of large users:

Invest in their own single user systems, or
Are targeted by CAPs that serve limited geographic areas

RISK FACTORS

Fail to provide excellent service at a competitive price.

Fail to operate as a competitive business

Fail to gain market share
Fail to move quickly and aggressively
Incumbent providers competitive response

Community support disintegrates

Construction and O&M costs substantially exceed
estimates

Worst Case Scenario



TELECOMMUNICATIONS PROJECT PRINCIPLES

» The primary purposes for the Light Division financing,
constructing and operating a broadband telecommunications
system shall be as follows:

~ Provide a state-of-the-art fiber optic technology to support |
enhanced electric system control, reliability and efficiency.

— Provide capability to meet the expanding
telecommunications requirements in an evolving competitive
electric market, the most critical of which is real-time, two-
way interactive communications with individual energy
consumers.

— Provide greater revenue diversification through new business
lines (i.e., Internet transport, cable TV, etc.), enhance
traditional products and services and maximize return on
Light Divisjon assets.

TELECOMMUNICATIONS PROJECT PRINCIPLES

+ Important additional community benefits derived from this
project are as follows:

— Promote economic development and business retention.

— Insure broad community accessibility to high quality, state-
of-the-art telecommunication technology.

» The Telecommunications Project, including all infrastructure,
and proposed business lines, shall be an integral Light Division
operating responsibility and function.

+ The Telecommunications Project business lines shall be
operated in a business-like manner similar to electric services
which are subject to market forces and are not tax supported.



TELECOMMUNICATIONS PROJECT PRINCIPLES

 In order to avoid and perception of government control of
~the content of the cable television business line,
programming will be determined on the basis of local
consumer demand and input.

* The Telecommunications Project construction will reflect
the current overhead to underground configuration of the
Light Division’s electric system. Any significant
divergence from this will greatly increase the project costs
and jeopardize the viability of the project.

¢ The Light Division’s Telecommunications Project will not
proceed unless there is broad and strong policy and
community support.

Public Involvement &
Decision Making Process

¢ February 18:

—- Presentation of plan to joint Tacoma City Council & Public Utility Board

study session
» February 19 through March 20:

— Public meetings and presentations including neighborhood councils,
business groups, and anyone else who will take their time to talk about the
idea

* March 24

~ Resolution to the City Clerk
*- March 26

~ Taéoma Public Utility Board Vote
e April 1

- Tacoma City Council Vote



Historical Overview
Existing Options

Local Regulatory Environment

Light

@ Tacoma Public Utilities

@ Created in 1893

@ Created in response to high rates &
poor service
— Water
— Power

Public Utility Board
Study Session
January 22, 1997




Telephone

e First telephone on West Coast was
installed in Tacoma in 1878

® Second telephone exchange in
Washington was installed in Tacoma in
1884

® Two separate firms provided service in
Tacoma until 1916

Cable Television

e University Place and Lakewood, 1965
— “Snow” with antenna

® By early 1966 seven companies had
filed for franchises in Tacoma

— Council favored two local companies
* local ownership & local control

— City manager favored two outside firms
* Higher franchise payment offers




Cable Television (continued)

@ Local ownership argument prevailed
— two franchises were awarded in early 1970
— third franchise awarded later
— City Manager raised idea of City entry
e By 1974 only TelePrompTer Corp.
remained
— $4 million investment
— system with 30 channel capacity

TelePrompTer's President

Spoke of creating a two-way system
within 5 years so that “bills will be sent -
and perhaps paid - by cable; doctors,
lawyers and businessmen can arrange
conferences; ...and school officials can
arrange vast changes in curricula by
using the system.”




Existing Options

® Examine the options in place today to
meet telecommunications growth in our
local communities

- ® Wired systems
- US WEST
- TCl

e Wireless
— Emerging providers

US WEST

@ Incumbent local exchange carrier (LEC)
® Serves 14 states, $11.7 billion revenues
— Headquartered in Colorado
® Active in out-of-territory ventures
— Purchased Continental Cable
e Trouble with state regulators
— Service complaints, new service waits




US WEST

® Operates the switched telephone
system in the Tacoma area
— Multiple central offices
* Linked together by fiber optics
— Remainder of system is primarily copper

» Limited fiber in downtown Tacoma core

* Fiber in process of being installed to major
hospitals

» Copper reconditioned to provide T-1 service
* ISDN & T-1 reportedly can take months

US WEST

e WUTC and US WEST have not been
seeing eye to eye
— US WEST wanted raise residential rates
from $10.75 to $26.35
— WUTC ordered them to lower rates

—US WEST responded that it might no
longer be able to invest in the state and
service might be jeopardized

— Resale: the latest battle




LECs & the Internet

® Homes with access
— 3.1 million today, 27.4 million in 2000
@ Average length of time on a phone
— Voice conversation: 3-5 minutes
— Internet session: 17-20 mintues
® LECs: Internet threatens phone system
— dismantel flat rate? Raise Internet fees?
e L ECs are also promoting access
— US WEST and TNT unlimited access for $20

TCI

- @ Largest Cable operator in U.S.
— 14 million subscribers
* added 2.4 million in 1996 alone in purchases
— $14 billion in debt
» staff cuts, equipment shipments curtailed
— Rising rates
* Hikes averaged 13% in 1996
* Planned hikes in Jan, July 1997 (6%)
— CEQ is “brightest mind in cable”




TCI Systems Locally

® Tacoma system: 350 Mhz, 36 channels
— Basically copper coax, trunk and branch
— Not two-way capable

® Old Viacom system: 450 Mhz, 60 chan
— Basically copper coax, trunk and branch

— Could be upgraded to 550 Mhz, 80 chan
— Not a two-way system

TCI upgrade plans

® Was considering upgrading to HFC
— 750 Mhz, “125 channels”
— Tacoma only

e However, John Malone stated that TClI
will be “deferring upgrading the balance
of the company’s cable systems” and
will instead focus on deploying set-top
boxes “opportunistically.”




Wireless and Resale

® Metricom’s Ricochet
@ Direct Broadcast Satellite
e PCS

® Resale of services

Metricom

® Provides wireless data communications
for personal computers & industry

® Ricochet
— Operates in unlicensed 902-928 MHz band
— Uses approximately 6 antenna / square mile

— Radio modems connect to services much
like regular modems
* Throughput of 9.8 - 28.8 kbps
* Raw speed 100kbps




Direct Broadcast Satellite

@ Small dishes, many channels

— Cannot carry local broadcast channels
* Technical limits
* Regulatory limits
— Relatively high up-front cost
® Dishes equiped to receive broadcast
data, but not widely available
— Data speed of 400 kbps
— Number of users limited by few satellites

PCS & Resale

e PCS

— Advanced cellular

— Data rates similar to Ricochet, phone line
® Resale

— Must resell use of existing telephone
network

— Installation and network operation remains
with the incumbent provider




Local Regulatory Environment

® Regulate some rates & services
e Manage the public rights-of-way
® Enact and collect taxes & fees
® Provide services

— CATV programming content provider
® Responsible for the public welfare

— zoning & building codes
- policies

Local Regulatory Environment

e Traditional roles are changing

— 1996 Telecommunications Act
* Reduced local rate & service oversight
* Prohibited DBS franchise fees

» Created new business constructs that limit local
involvement

* Authorized FCC to remove state and local
“parriers to competition”

— New technologies and new companies
* Many of which only wish to serve a few




Local Regulators:

Seeking to Balance Needs

® Reduced revenue from taxes and fees as
a result of competition verse lower rates
and better service to customers

— Market expansion
® “Dark sky” versus market realities
— Number of competitors for a limited market

® Revenue needs versus a desire for
modern telecommunications infrastructure

The Difficulty in Striking a
Balance

® Model Telecommunications Ordinance

— encouraged the provision of advanced
services on the widest possible basis, but

— charged review and permit fees based on the
amount of investment in infrastructure

— Result: cheaper, less advanced systems that
serve few businesses or homes, pay less

— Incumbent providers unaffected by MTO




The Local Market

@ Completing the analysis

@ Interesting result
— 46% of local homes have computers
— 18% of homes use the Internet
* projected to increase to 24% by year end
® Next telecommunications study session
will begin with a review of the business
and residential market (February 18)




The Telecommunications
Industry

e Technology Overview

e Key Players

e Regulatory Environment
e Other Cities

Technologies Overview

The five keys for evaluating
telecommunications technologies are:

® Speed

e Bandwidth
@ Direction
@ Security
e Integrity




Speed
@ Voice conversations =
64,000 bits per second (64 kbps) line.

® Leased digital circuits between offices =
1.5 million bits per second (1.5 Mbps)

® Local Area Networks = 10 Mbps

e Large private data networks = 100
Mbps.

® Major ties between cities =
2.4 billion bits per second (2.4 Gbps)

mparison of Data Speeds
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Bandwidth

Bandwidth measures the radio spectrum
available

o The available bandwidth cannot be
exceeded

@ Each application uses some of the
bandwidth.

® Channels cannot interfere with the use
of adjacent channels

Example of Bandwidth

Return Band digitai channeis for
Intemet Data Access

Digital Set-top Reparting

System Status Reporting

Reslidential Telephony

> 6 MHz Analog Channels for
Digital Wireless Tglephony Cable Television
Narrowband Analog Channels for N;ml;and digital channets for
FM Radio

Analog Set-top control

Digital Audio Service
System Status Polling Request

Digital Set-top control channel
Digital Wireless Telephony

AN
f

N 6 MHz digital channels for

Intemet Data Access

Digital Video-On-Demand
Resldentlal Telaphony

I

ample of Bandwidth, a Cable Systern Frequency Allocation
5 Mhz 50 MHz

550 MHz 750 MHz




Direction — One-Way or
Two?

@ Television is broadcast, one-way
e Telephone lines are two-way

® Voice telephone calls are an example of
a symmetrical application

o When the amounts of information
depend on the direction, it is
asymmetrical

@ Internet access is asymmetrical, today

Security

e Encryption: make it unintelligible.

e Physical Control: keep circuits within a
controlled area

@ Security Monitoring: checking circuits
for evidence of security breaches

® Access Control: requiring users to
provide passwords when signing onto
networks




Integrity

® Noise can cause errors in computers
conducting data transactions.

® Noise-free communication circuits
encourage efficient communications

® Noise causes connections to fail

Two Types of Systems Prevail

® Wireless Systems
® Wired Systems




Wireless Systems

o Easiest and least expensive networks to
construct

e For broadcast, or two-way low speeds
@ FCC Regulates use of public airwaves

@ Rely on wired infrastructure to complete
circuits. Most data and telephone traffic
eventually is carried on high-speed land
cables

Wired Systems

e Cables carry the signals for most
telephone, data, and cable television
services

e Information is carried only in the cable,
so bandwidth is not shared with all

e Reduce costs by re-using cables and
common central electronics for as many
services as possible




Cable Types

® Telephone cables have a pair of thin
copper wires for each phone serviced

@ Cable TV uses one coaxial cable, which
carries multiple frequencies to many
homes

@ Optical systems are used for
applications requiring low loss, high
bandwidth and high noise immunity

Telecommunications systems in
use:

e Cable TV

@ Basic Telephone Systems

@ Business Office Communications
@ Internet and

@ Power System Communications




Cable TV

@ originated to improve the reception of
broadcast television channels.

® Television channels are received at the
“‘headend”
— Commercials are inserted
— Some channels are scrambled

@ all of the channels are transmitted to all
subscribers

Cable TV Program Tiers

@ Tiers of service are controlled by
blocking reception of certain channels

@ Services typically fall into three tiers-
— Basic, broadcast channels and PEG

— Expanded Basic, adds “cable only”
channels to basic

— Premium, adds channels for movies or
special events. Often available in pay-per-
view format




Digital Television

® When TV programs are transmitted
digitally, existing television sets will not
be able to receive them without
additional electronics.

® A set-top converter, with its own
channel selector, will be necessary

Direct Broadcast Satellite

@ Signals are transmitted digitally from the
satellite to a home receiver.

@ The set-top box converts the signal to a
standard analog channel for viewing.

— Pre-authorization allows a package of

channels or limited number of pay-per-view
events.

— Impulse pay-per-view purchases require a
return communications circuit




Video On Demand

® Near Video On Demand (NVOD)
Many programs and staggered starts

@ NVOD customers added by providing a
- digital set-top converter.

e Video On Demand (VOD) is interactive.

Maximum choice and control

@ VOD requires unique transmissions to
each subscriber using the service

Typical Cable TV architechture
without Fiberoptic cable

Up to 30 amplifiers from
Headend to customer

Headend

Satellite dish é

Radia Tower
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Basic Telephony
The Public Switched Telephone Network, PSTN

e A telephone call flows on a switched
circuit network

@ A copper pair of wires is assigned
exclusively to each customer.

e Shared equipment in C.O. establish an
individual circuit to the called
destination

11



Trunks

® Trunks can be reassigned with each
call.

@ Optical fibers can carry thousands of
trunk circuits |

e Long distance carriers are idcated at
points of presence, or POPs

Digital Telephone

@ Phones in customers’ home are among
the last analog devices in the network
e Integrated Services Digital Network
(ISDN) brings digital service to homes
e ISDN enables some new services
— two phones on the same line

— data speeds two to four times faster than a
common computer modem

12
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Business Office Communications

@ Digital circuits allow businesses to
reduce costs

— consolidating voice traffic
— create high speed computer links
e A T-1 circuit groups telephone lines
— at lower cost and higher quality
® The T-1 circuit links data centers
— Data traffic is not circuit switched

13



Business Office Communications

e “Frame relay” is a data service

— transfers computer data packets among
data circuits

— Circuits must be assigned exclusively to
frame relay '

The Internet

e Many thousands of Web sites and
several million Internet users.

e The Internet remains primarily an
informational and entertainment
resource

e It is a forum for electronic commerce
— orders for goods and services.

14



Cellular Phone Systems

® Current Cellular Systems

@ Personnal Communications Service -
PCS

@ Packet Radio - Richochet

Cellular Phone Systems
e Radio towers serve these phones from
cell sites. o

e Frequencies are re-used among cell
sites.

® Two carriers serve each region.
e Digital Upgrades

@ Able to carry computer traffic to mobile
computer users

15



PCS

@ Personal Communications Serviceis a
new wireless, cellular service

e Cell sites must be much closer together

® These systems are digital and have
extensive digital features designed into
them from the start.

@ Mini-cells are under construction in the
Puget Sound area today

PCS Growth

@ As PCS traffic grows, smaller cells will
be constructed

@ Cells must be served with wired circuits
that complete call connections.
— This portion of the PCS system is referred
to as “backhaul.”

— PCS radio channels can be backhauled
using two-way cable television systems

16



Satellites for Video,
Telephony, and Computers
® A Wireless system
® For Telephones

@ For Television
@ For Data

® New Systems

Satellite, A Wireless System

o Geostationary satellite orbits occur at
an altitude of 22,800 miles and are
coordinated internationally.

e Satellites have transponders for
broadcast over a large geographic area
~ a radius of more than 1,000 miles.

® They carry about 24 transponders
~ each carrying about 24 TV channels

17



Satellites for Telephone

e Long distance telephone across the
oceans or across nations.

e The long path to the satellite and back
introduced delays into the
conversations.

® Most conversations now take place on
land-based and undersea cable.

Satellites for Television

® Transmits television channels to more
than 1000 “headends”

® Channels are scrambled, and sent to
the satellites

@ At cable TV headends, channels are
decoded and retransmitted to homes.

® Portable television studios can rent
satellite time to their broadcast studio

18



Direct Broadcast Television

o New satellites are in orbit specifically for
Direct Broadcast Service (DBS) to
home subscribers.

e Higher power transmitters and digital
signals from the satellite enable smaller
receive dishes at homes for DBS.

Satellites for Data

e Many sites disbursed in a large area
can efficiently send and receive data.

@ Retail offices send sales data or
inventory data to headquarters or
warehouses.

e Large electric utilities control their
substations and generating plants from
an energy management center

19



DBS for Data?

® DBS satellites broadcast downstream

data packets one way from the satellite.

e Standard phone lines carry return data

@ Most suitable is subscription service to
data broadcasts

— such as news, magazine, catalogs, or
graphics

DBS for Data?

Limiting factors

@ A finite number of positions exist for
geostationary satellites

® Covers an area with at least 100 million
citizens in urban and rural areas

@ Each subscriber would expect speeds
at least 128 kilobits per second

e A satellite could serve only about 900
Internet users simultaneously

20



New Satellite Systems

® Teledesic: plans to launch 900 small
satellites into 21 low-Earth orbits

@ One would be overhead everywhere on
the planet at all times.

e Speeds of 16 kbps to 2 Mbps for
computer and voice communications

e Capacity to fill in the gaps in more rural
areas and to developing nations

- Telecommunications
Companies

Key Players

@ Regional Bell Operating Companies
(RBOCs)

e Long Distance (IXCs)-
e® Competitive Access Providers (CAPs)
e Cable Television Providers

21



Regional Bell Operating
Companies (RBOCs)

® “Born “in 1984
@ Resulted in seven RBOCs

Bell Atlantic

e Telephone
— leader in total ISDN lines installed
— charges $45 for 30 hours of use
— offers $15 per customer to ISPs
e Video

— conducted successful Video on Demand
(VOD)

@ Fiber-to-the-curb network - 1997

22



Ameritech
@ Cable Overbuilds

— Instead of buying cable system at $2,000
per subscriber

— first RBOC to obtain cable franchise
— most aggressive overbuild strategy

* plans to pass one million homes
e currently has 11 franchises

— joint venture with Walt Disney, BellSouth
and Southwestern Bell

GTE

e Fourth largest publicly held
telecommunications company in the
world

e US-based
e Second largest cellular service provider

@ Service area spread across 28 states

— customers concentrated in rural and
suburban areas

23



Long Distance (I1Xs)

® Providers
— AT&T, Sprint, MCI
* AT&T controls sixty percent of market
@ How to reach local markets?

Competitive Access Providers
(CAPs)

@ Provide local exchange “bypass” service

to businesses directly
— offer direct fiber optic or microwave links to
interstate phone networks
@ Explosive growth- 100 % - 200 % per year
— huge leap in demand, competitive environment
— targeted infrastructure investments
- small staff, employ subcontractors

24



Electric Lightwave, Inc.

® Provides telecommunications and
information services

® Two target markets
— corporate customers
— wholesale customers

GST

e Provide telecommunication products
and services

@ Focus on business customers in small
and medium size cities

25



Teleport Communications
Group (TCGQG)

e Nation’s oldest CAP
e Offers fiber optic cable in 47 markets

e Focus on information-dependent
business sector

e Seattle network
— 270 miles of fiber from Blaine to Kent
— serves more than 50 buildings

Cable Television Providers

e Key players
—TCl

— Time Warner

* First cable provider to offer phone services
— began in 1995, 500 customers to date
— comercial service not yet launched

» tested cable modems starting in July 1995
« has ordered 100,000 cable modems
» plans to offer Internet access services in 1997
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Regulatory Environment

@ Communications Act of 1934

—telegraph, AM radio, telephones as luxuries

—amended in 1992 and 1996
® Three main subdivisions

— common carrier

—radio

— cable television

Regulatory Environment

@ How is communication regulated?

1. Who is offering the service?
— common carrier or private carrier?
2. How is the service transmitted?
— wired or wireless?
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Regulatory Matrix

Common Carrier  |Non-Common
(Telecommunications|Carriet
Service Provider) |
~(Wired  {Telephone (land fing) |Cable TV
Wireless |Cellular Telephone ~ {Utilty Radio

Disgatch System

Regulatory Environment

e 1992 Cable Act

— a response to customer complaints
regarding escalating rates and poor service

— empowered FCC to regulate cable rates
and service

— FCC responds with rules, forms, and
interpretive decisions
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Regulatory Environment

® Telecommunications Act of 1996
— deregulatory

— intended to eliminate barriers to entry and
spur competition

— telephone companies restricted from
buying cable systems in their home areas

Regulatory Environment

e Overview of Players
— Congress

— Federal Communications Commission
(FCC)

— courts

— state public utility commissions

» Washington Utilities & Transportation
Commission (WUTC)
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Regulatory Environment

@ Removal of state and local barriers to
competition

® The 1996 Act states that “ no state or
local statute or regulation, or local legal
requirement, may prohibit the ability of

any entity to provide any interstate or
intrastate telecommunications service.”

Other Cities

® Anaheim, California
— SpectraNet International
— all- fiber optic system
— to cost between $270 million and $360
million
— begun in late 1996, ending in 2006

— uses an existing 50-mile loop that connects
utility’s substations and water facilities
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Other Cities

® Anaheim requirements for success:

— thirty-five percent business market
penetration
— access to all homes and businesses based

on assumption the cost of fiber optic
equipment will plummet

Other Cities

@ Cedar Falls, lowa

— Municipal communications utility
e citizens 71 percent in favor
— hybrid fiber coax system
» offers video, voice, and data
* service to 45 percent of homes passed
¢ fiber links between businesses
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Other Cities

e Glasgow, Kentucky
— municipally operated
* cable television
* telephone service
¢ Internet access
—challenges:

» combining cable television and data
communications on one medium

» cross-training staff to implement new services

Other Cities

e Grosse Point Communities of Michigan

— sold community-owned cable system in
1994

— faced with $7.5 million rebuild investment
— system was profitable

— sold for $32 million or $2,000 per
subscriber
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Other Cities

e® Morganton, North Carolina
—in 1985 decided not to renew franchise of
incumbent provider

- were sued

e First Amendment, antitrust, interference with
subscriber relations, and state constitution

— suit dismissed in 1989 by state supreme
court
— built HFC system, 50 channels, $23.75

Other Cities

e Orangeburg, South Carolina

— voters of Orangeburg authorized city to
build and operate cable television system

— state supreme court rules that municipal
cable operations recreational, not essential
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Other Cities

e Paragould, Arkansas

— municipally built and operated cable
television system
 $3.2 million raised through municipal bonds

» homeowners pay $30/year in property taxes to
support system

* as a result, competitor’s service improved and
rates were cut in half

Other Cities

e Portland, Oregon

— Portland General Electric

* plans 135 mile fiber optic network around city
- cost $10 million
- voice, data, and multimedia communications
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THE TELECOMMUNICATIONS INDUSTRY

SUMMARY

The world of telecommunications is complex. Technology, companies,
regulations, and communities are all involved. Some would say that
telecommunications is too complex for most people to understand, much
less make decisions about. Upon closer examination, this appears to be a
false premise. Telecommunications is complex, not because any of the
pieces is impossible to understand but because there are so many pieces.
Fortunately, just like any childhood puzzle, this puzzle can be put together
by anyone willing to take the time to examine the pieces and explore how
they fit together. This document is designed to bring the pieces together in

one place to allow them to be more easily examined and explored.—

The first section begins with an exploration of the technologies that are
shaping the world of telecommunications today and the latest
technological developments that may affect the future of
telecommunications.

The telecommunications companies section examines some of the key
players in telecommunications, the business models they have historically
operated under, the technologies that they are employing, and both their
announced and demonstrated strategies. Perhaps more than the latest
technology, the companies that provide telecommunications products will
influence the services that our communities are likely to see.

The next section discusses the evolving regulatory construct that
telecommunications companies operate under. International, Federal,
State, and local regulations all affect the provision of telecommunications
services and it is in this area, perhaps even more so than in technology,
that the greatest changes are taking place.

The overview of the broader telecommunications environment concludes
with a review of what is taking place in selected cities around the United
States of America with regards to telecommunications and the local forces
in each of those communities that are influencing the direction that each
community takes.
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TECHNOLOGY OVERVIEW

The five keys for evaluating telecommunications technologies
are: '

Speed

Bandwidth

Direction

Security

Integrity

Speed

The speed of a communications path is measured in bits per second. A bit
is a 1 or 0, the basic form of digital data. Speed is the measurement of the
flow rate of data. The speed of a communications path or circuit must
match the needs of the application, or patience of the users. A voice
conversation can be carried on a 64,000 bits per second (64 kbps) line.
Businesses lease circuits between buildings or cities to tie their computer
Local Area Networks together using 1.5 million bits per second (1.5
Mbps) lines. Within businesses, Local Area Networks connect desktop
computers using 10 Mbps lines. Businesses build private networks
exclusively for their computers carrying 100 Mbps. Long distance
companies operate major ties between cities carrying thousands of voice
conversations at 2.4 billion bits per second (2.4 Gbps).

Comparison of Data Speeds

# Cable Modem, 27Mb
DEthemet, Private Business Local Area Network

W 7-1, High Speed Digital Telephone Co. Line

.

N et rrerrrseatsszsracs,
BISDN, Medium Speed Telephone Co. Line, 284D [
B Standerd Telephone Modem, 28.8 kb E

72,/

5

L
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Seconds to Transfer 400 kilobyte file
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Bandwidth

Bandwidth measures the radio spectrum available to transmit information.
It is measured in Hertz (Hz), or cycles per second. A communications
path is often referred to as either a circuit or a channel depending on its
use. Each individual channel uses some of the available bandwidth. The
total bandwidth of the transmission circuit cannot be exceeded. In the
design of a typical broadband hybrid fiber optic coaxial (HFC) system,
there is 750 MHz of bandwidth available and channels are assigned in 6
MHz increments. Users of each 6 MHz channel can pack as much
information into that channel and operate at as high a speed as they can
afford. They can not carry any information outside of their assigned
channel’s bandwidth since that information would interfere with the use of
adjacent channels. '

New products have developed to make effective use of bandwidth for
transmitting digital information. The speed of signals in a bandwidth has
been improved to as high as 8 bits per hertz, from 1 bit per hertz in 1970.
Data compression removes unnecessary data without affecting meaning,
with ratios now as high as 100 to 1.

Example of Bandwidth

Return Band digital channels for
Internet Data Access

Digital Set-top Reporting

{ System Status Reporting

il Residential Telephony 6 MHz Analog Channels for
| Digital Wireless Telephony | Cable Te|eov?sion

Narrowband Analog Channels for
H FM Radio
1 Analog Set-top control

System Status Polling Request

Assignment

f

Narrowband digital channels for
Games

| Digital Audio Service
/| Digital Set-top control channel
# | Digital Wireless Telephony

6 MHz digitai channels for
Intemet Data Access

/] Digital Video-On-Demand

/| Residential Telephony

xample of Bandwidth, a Cable System Frequency Allocation

5 Mhz 50 MHz
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Direction — Single or Bi ? }

The direction of the flow of information must match the application that the
information supports. Television signals are broadcast one-way to all
users. Telephone conversations are two-way, carrying the same amount of
information in each direction all the time. Because the same amount of
information flows in each direction, telephone conversations are said to be
symmetrical. Data network connections to homes are expected to be two-
way. However, many people in the computer data networking industry
believe that the majority of the information will be flowing to homes with
relatively little information returning. The ratio of downstream to upstream
information is perhaps 10 to 1, decreasing as symetrical applications such
as telephone and videoconferencing grow on the Internet.

Connections that send different amounts of information depending on
direction are referred to as asymmetrical. Business communications are
typically symmetrical since they are primarily made up of telephone
conversations, which are symmetrical, and the peer-to-peer transmission of
data between offices, which are also symmetrical. Two-way
telecommunications systems capable of transmitting and receiving
information at the same time are known as “full duplex systems.”

Security

Loss of security from eavesdropping on voice or data communications can
pose risks for businesses and individuals. As a result, systems offering
voice and data privacy have been developed. Some business applications
require high security communications to protect the value of their
information. Security can be enhanced by: :

* Encryption: scrambling the information to make it unintelligible.

* Physical Control: keeping circuits within a controlled area

*  Security Monitoring: checking circuits for evidence of security
breaches

*  Access Control: requiring users to provide passwords when signing
onto networks

Radio signals are easy to monitor. Communication that takes place over
the public radio spectrum can be monitored. Scrambling, digital encoding
and encryption can be used to build in security, but they add cost and
complexity to systems and slow the transmission of information.

Copper cables can be penetrated, allowing circuits to be mechanically
tapped. This type of intrusion is difficult to detect automatically.

Coaxial systems send the same signal to many customers and create
multiple unauthorized monitoring opportunities. The best security
measures are the same as for the public radio spectrum — scrambling,
digital encoding, and encryption.
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- Optical fibers can be monitored for intrusion. Signal levels can be
checked to detect escaped light resulting from an intrusion. Even so,
signals can be made more secure with scrambling or encryption.

Integrity

Errors can occur when transmitting information. A person can often
separate the voice of a single speaker from a noisy background but noise
makes it difficult to understand all of the words spoken. Similarly, noise
can cause errors in computers conducting data transactions. Noise-free
communication circuits encourage efficient communications and eliminate
time and effort spent correcting errors. Errors in digital communications
are measured in Bit Error Rates (BER). Most computer networks require
circuits providing a BER of better than 1 errored bit in 1 million bits.

The following sections briefly describe telecommunications
systems in use:

Wireless Systems

Wired systems

Cable TV

Basic Telephone Systems
Business Office Communications
Internet and

Power System Communications

Wireless Systems

Wireless communications are carried by radio waves through the
atmosphere. The radio spectrum is divided, managed and allocated by the
Federal Communications Commission (FCC). Many industries, including
television broadcasters, AM and FM radio broadcasters, mobile radio
users, satellite up links and downlinks, and the military use the public
radio spectrum. Industries are allocated specific frequencies for use.
Frequencies are re-used in different geographic areas by limiting
transmitter power and range. The higher the frequency of a signal, the
more it tends to lose signal strength as it travels through the atmosphere.
Higher frequency radio signals also tend to follow line of sight paths and
can often be blocked by hills and other similar obstructions. New
allocations of frequencies tend to be in bandwidths of 30 MHz or less and
use higher frequencies that were previously unallocated. For two-way
transmission, two frequency bands are used.
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Several new wireless systems are planned or under construction. Personal
Communications Services (PCS) are described later in this section. The
Ricochet Network, under construction by Metricom, is a wireless data
network of small data packet transmitters mounted on streetlights and
utility poles. Using six radios per square mile, the service obtains a speed
roughly the same as a standard modem on a telephone line, but allows
users to be mobile. Ricochet is marketed at users of computers, laptops,
and pagers. Satellite services used for data transmission to homes are
described later in this section.

Wireless networks are the easiest and least expensive networks to
construct for services requiring low bandwidths. Many developing
countries are building their first telephone networks using wireless cellular
technology because copper telephone cable is more expensive to install
and maintain,

Wireless systems usually rely on wired infrastructure to complete circuits.
Wireless transmitters and receivers are linked to regional controlling
switches with high-speed digital lines. Microwave connections are
occasionally used for these point-to-point links. Most data and telephone
traffic eventually is carried on high-speed land cables.

Wired Systems

Wired systems use cable to carry the signals that provide most telephone,
data and cable television services. Information is carried only in the
cable, so no radio spectrum licenses are required. Cable is shielded to
prevent interference from wireless systems. Different cable types have
different capacities or bandwidth and are capable of carrying varying
speeds and amounts of information. Wired systems reduce costs by re-
using cables and common central electronics for as many services as
possible. Systems can be designed so that signals can travel both
downstream and upstream on the same wire. While telephone cables
typically have a pair of thin copper wires for each phone serviced, cable
television uses a single coaxial cable (one center conductor inside one
tubular metallic shield), which carries multiple frequencies to many
homes. This allows a single service to use only one frequency band and
only one wire yet still be received by many customers.

Fiber Optics Optical fibers carry photons of light; metallic wires carry
electrons. Light can travel much farther in an optical fiber than electrons
can travel in metal wire before a signal is lost. Light is also immune to
interference from electromagnetic waves, common from many sources,
including radio transmitters. Since optical fibers cannot carry electrons,
highly reliable communications in high voltage areas are possible. Light
in optical fibers is a superior medium for communications in cases where
long distance, high speed and/or high bandwidth are necessary.
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The glass in fiber optic cable is amazingly strong yet very thin. When
built into cables using reinforcement and a water-proof sheathing, the
material is long-lasting and easy to install on poles and in conduits.
Splices and connectors between optical fibers are highly precise compared
to metallic connections. Optical transmitters and the electronics required
to support them are expensive, compared to their electrical equivalents.
To be cost effective, optical systems are best assigned to point-to-point
applications requiring low loss, high bandwidth and high noise immunity.

Cable TV

Cable television originated as a one-way retransmission system designed
to improve the reception of broadcast television channels. “Cable-only”
channels were later added. Television channels are received at one
location, called the “headend,” from off-air antennas, satellite dishes
and/or leased land cables. Commercials are inserted into reserved time
slots in each channel. Selected channels are scrambled and all of the
channels are transmitted to all subscribers.

Customer access to different tiers of service is controlled by blocking
certain channels at the home and/or de-scrambling certain channels.
Services typically fall into three tiers:

e  Basic, which includes off-air broadcast channels from licensed
transmitters in the local area and locally produced public access,
education or government channels;

e Expanded Basic, which adds many satellite and “cable only”
channels to basic; and

e Premium, which includes channels for movies or special events.
Premium services are often available in pay-per-view format.

De-scrambling of premium channels can be automated, using addressable
set-top converters that receive de-scrambling instructions from the
headend, or it can be done manually, using filters or traps installed by a
technician near the customer’s location.

Infrastructure The first cable television systems used coaxial cable
exclusively, in a tree-like structure of trunks, feeders and drops. Many
amplifiers were used in series to extend signals into neighborhoods. While
amplifiers boost the signal, they are also costly, require significant
maintenance, degrade signal quality, and decrease the effective channel
capacity of a cable system. The initial benefit of optical fiber over coaxial
cable is it allows signals to be carried much greater distances without the
use of amplifiers. Modern hybrid fiber coaxial technology supports two-
way telecommunications creating a broadband cable network capable of
delivering more and sharper channels as well as high-quality voice and
data.
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Fiber optics in cable TV Cabie television companies began widespread
installation of fiber technology into the trunk of the cable architecture
about four years ago. This immediately improved signal quality and
lowered maintenance costs. Since then, the cable industry has installed
“fiber trunk and feeder” architecture in many markets. Fiber is now
installed all the way to the feeder in most new construction. This allows
system operators to re-use frequencies (or channels) by segmenting an
existing system into individual serving areas composed of 500 to 2,000
homes. The resulting hybrid fiber coaxial cable networks are capable of
delivering a variety of high-bandwidth, interactive services.

HFC vs. FTTH If replacing copper coaxial cable trunks with optical
fiber improves the signal quality and reduces maintenance, why not
replace all coaxial cable with fiber optics to each customer? Some people
are expecting that communications services will be delivered all the way
to the home on an optical fiber pair, or fiber-to-the-home (FTTH).

Unfortunately, fiber optics to each customer would be prohibitively
expensive. This is not because the fiber optic cable is much more
expensive than coaxial cable. It is because the optical electronics required
to convert the light carried by the fiber onto electrical signals understood
by televisions, computers and phones are fairly expensive. These
residential devices all currently connect directly to copper cable, but not
optical fibers. A single coaxial cable has the capacity to meet the
telecommunications needs of 500 or more homes.

While it can be cost-effective to have a single optical to coaxial node
serving 500 homes, it has not yet been shown to be cost effective to equip
each of the 500 homes with new optical-electronic nodes and optical cable
drops. Maintenance and operation alone of the fiber optic cable to each
home would be expensive and would be a wider-bandwidth duplication of
the existing telephone infrastructure, which is twisted-pair copper wire
dedicated from the central office (CO) to each home. It has proven to be
very costly to maintain and operate even telephone dedicated paths to each
home.

Communications technology is applying fiber optics where appropriate,
such as long cable lengths of ultra-high quality signaling or in electrically
noisy environments.
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Digital Television

Most new TV sets are cable-ready, meaning their channel selectors are
able to tune in standard frequencies for 80 to 120 analog channels. When
TV programs are transmitted digitally, existing television sets will not be
able to receive them without additional electronics. A set-top converter,
with its own channel selector will be necessary.
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- An example of digital television is Direct Broadcast Satellite (DBS)
service. Signals are transmitted digitally from the satellite to a home
receiver. Channel selection is made from a navigation menu displayed on
the television screen by the set-top box. The set-top box converts the
digital signal to a standard analog signal and places it on Channel 3 for
viewing. Pre-authorization allows a subscriber to receive a package of
channels or limited number of pay-per-view events. Since DBS is
broadcast only or one-way, impulse pay-per-view purchases require a
return communications circuit, like a telephone line or a modern two-way
cable television system, to the master billing computer.

Near Video On Demand Near Video On Demand (NVOD) is the
continuous broadcast of many channels of programming with many
different start times for the same program. Hundreds of programs and
start times can be provided in the bandwidth normally assigned to four to
eight analog television channels. Once an NVOD system is activated, new
NVOD customers can be added by providing each customer with a digital
set-top converter. The only effect of adding more customers to the system
is a small amount of additional data, describing the customer’s purchase
of video entertainment, on the return path to the master computer.

Video On Demand Video On Demand (VOD) is highly interactive. The
subscriber selects the program for immediate viewing and can control the
program — pause, fast- forward, rewind, etc. — as if using a VCR with a
video tape. This means there is no longer a broadcast relationship
between the program source and all subscribers. There are unique
transmissions from the headend to each subscriber using the service.
Growth in the use of VOD will directly effect system capacity and design,
since each new subscriber represents more two-way, on-demand traffic.

Basic Telephony, PSTN

The telephone call flows on a switched circuit network, as opposed to the
broadcast of television signals or addressed data packets. A copper pair
of wires running from a neighborhood central office to the customer is
assigned exclusively to each customer. To establish a call, a number is
dialed, generating rotary pulses or touch-tones, which are received at the
central office. Electronic switches in the Public Switched Telephone
Network (PSTN) then establish an individual circuit to the called
destination. Much of the PSTN is shared, or common, equipment.
Circuits between central offices are called trunks and can be reassigned
with each call.

Trunking Central offices are usually tied together with fiber optic cable.
High-speed electronics on those optical fibers can carry thousands of
trunk circuits. The long distance carriers are located in special central
offices, called points of presence, or POPs. Long distance calls are
placed on special trunks that terminate at these POPs.

10
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Going digital The telephone network is gradually becoming digital
because digital transmission is high-quality, low-cost and fast. Phones in
customers’ home are among the last analog devices in the network.
Integrated Services Digital Network (ISDN) was invented to bring digital
service to homes. As home services become digital, the quality and variety
of services the telephone network can deliver increases. ISDN enables
many new services, including enhanced displays on your phone, two
conversations on the same line, and data speeds two to four times faster
than possible with a common analog 28.8 kbps computer modem.

Business Office Communications

Businesses that have 20 or more telephone lines in use at one time, or that
link computer centers to other computers and to Local Area Networks
(LANG) in other buildings or cities, use digital circuits. Digital circuits
allow businesses to reduce costs by consolidating voice traffic and to create
high speed computer links that are impossible to create using “standard”
phone lines. Businesses lease digital circuits to the central office, which
can carry either switched telephone traffic or dedicated computer traffic.
The basic unit of high speed digital circuits is T-1 service, which is a 1.5
megabits per second, two-way circuit, equal in bandwidth to 24
simultaneous voice conversations. The T-1 circuit can be connected to a
business telephone switch for grouping telephone conversations at lower
cost and higher quality than individual telephone lines. The T-1 circuit can
also be connected to a computer “bridge” or “router.” For this use the
traffic is no longer switched and the T-1 circuit must be dedicated through
the central offices to another business in a point-to-point assignment. This
is referred to as a “nailed up” circuit. “Frame relay” is a data service that
transfers computer data packets among nailed-up circuits that have been
assigned exclusively to frame relay.

Internet

The Internet has emerged as an essential tool for consumers and
“businesses, providing a variety of entertainment, research, and commercial
services. While the Internet remains primarily an informational and
entertainment resource, it is also a forum for electronic commerce with
orders for goods and services taken on-line and paid for via credit cards or
new Internet currencies. As security techniques become more sophisticated
and accepted by the public, the Internet may surpass all public markets
ever conceived.

The core of the Internet are the Internet Service Providers (ISPs) that own
or lease long distance data circuits and manage interconnected data
networks on them. Users connect to ISPs using their computer and local
telephone circuits. A point-and-click graphical user interface makes access
to the services on the WorldWide Web very easy.

12
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Web sites are computers accessible from the Internet containing
interesting information or providing services for users. There are now
many thousands of Web sites and several million Internet users,
Applications on the Internet defy description, as they are rapidly growing
and changing to meet the needs of users and business. The Internet, and
more specifically the Web, has the potential to be an alternative delivery
mechanism for most media today, including music, video, games, news,
mail, telephone, advertising, catalog sales, shopping, library,
encyclopedia, and software delivery. New applications send ever larger
quantities of data between users and depend on high-speed data
connections between the users.

Cellular Phone Systems

Cellular phones operate in a licensed radio band at 800 MHz. Radio
towers serving these phones are called cell sites. There can be many cell
sites per S-mile radius. Frequencies are re-used among cell sites. A
cellular phone notifies the closest cell site that it is there and can take
calls. Even though a cellular phone moves from cell to cell, calls can
continue by being “handed-off” or passed from cell-to-cell.

Standards Two carriers serve each region. Cellular carriers received
radio licenses in a lottery, with one assigned to the local telephone system
company in each region. At first, the simplest form of radio transmission
analog frequency modulation (FM), was used. As cellular service gained
in popularity, many cell sites became saturated with traffic. More cell
sites were added to allow re-use of the cellular frequencies more often.
Recently, most carriers have adopted digital transmission standards that
allow many callers to use the same frequencies in the same cell at the
same time — up to 64 callers per frequency and cell. There are two main
standards of digital modulation: Time Division Multiple Access (TDMA)
and Code Division Multiple Access (CDMA). These standards are
mutually exclusive and new digital cellular phones are built to carry one
of the digital standards and the old analog standard.

3

In addition to mobile voice telephone service, cellular carriers are able to
carry computer traffic to mobile computer users. By using modems on the
analog system, or by leasing continuous access by the megabyte of use,
mobile computer users can keep in contact with company computers for
dispatch, customer information, e-mail, etc. The speed of service is about
the same as on analog telephone or ISDN lines.

13
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i

PCS

Personal Communications Service is a new wireless service and a new
form of cellular service. PCS is licensed to operate at 1900 MHz, or 1.9
GHz. At this frequency, and with the low power limits of the license, cell
sites must be much closer together — as close as every two miles. PCS
mini-cells are under construction in the Puget Sound area today. As PCS
traffic grows, smaller cells will be constructed. These systems are digital
and have extensive digital features designed into them from the start. In
addition to voice telephone service, digital services include wireless data,
display paging, and broadcast information services.

Airwaves auction Frequency licenses were auctioned to the highest
bidders by the FCC in blocks. First was a narrow band of frequencies
over the entire nation, primarily for paging. Next was a wide band of 30
MHZz of radio spectrum (30 MHz is wide for a radio license) in
geographic areas known as Major Trading Areas (MTAs). The entire
Puget Sound region is defined as one MTA. Sprint Spectrum and GTE
MobilNET successfully bid for the two MTA licenses in the Puget Sound
region. Next, auctions will assign wide bands of 30 MHz of spectrum to
smaller Business Trading Areas (BTA).

Wireless on cable Like cellular cells, PCS cells must be served with
circuits from transmitters to telephone switches that complete call
connections. This portion of the PCS system is referred to as “backhaul.”
T-1 lines are leased, or built privately using point-to-point microwave, to
provide mini-cells with circuits linked to the regional telephone and data
switches. PCS radio channels can also be backhauled using two-way cable
television systems.

Successful field trials of backhaul of PCS traffic have been conducted on
a hybrid fiber coaxial coax (HFC) two-way cable television plant in San
Diego. Cable television operators have the option of adding wireless
transmitters and receivers to their systems and offering delivery of service
to PCS operators in their territory. Alternatively, PCS providers can
lease transport capacity for two-way bandwidth from the cable TV
operator and install their own transmitters and receivers on the cable
strand or on towers. In order for PCS to be successfully carried on a
cable plant, the plant must be a well constructed, modern, two-way hybrid
fiber coaxial system.

Costs The capital costs of providing PCS telephone service with the
hybrid fiber coaxial coax cable system to the wireless transmitter is about
$90 per subscriber, excluding the cost of the consumer’s wireless phone.
Capital costs of providing basic telephone service to the home on the cable
television drop, with electronics at the home to convert the signal to a
basic copper telephone service, is roughly $500 to 600 per subscriber,
conservatively estimated.

14
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The large cost difference is primarily because the wireless PCS customers
are expected to pay for the portable telephone, either through access fees
or direct purchase, while the wired telephone customer will expect
electronics to be provided to allow them to use a standard home telephone.
Also, portable wireless telephones are self-powered and rechargeable,
while wired telephone subscribers expect all the telephone electronics to
be powered on the cable drop to the home. As a result, there are
significant transmission system cost advantages to serving residential
telephone service by wireless. Large PCS systems over hybrid fiber
coaxial cable are under construction in San Diego and elsewhere.

Satellites for Video, Telephony, and Computers
Satellites are transmitters and receivers that orbit the Earth. One special
class of orbit is called geostationary, meaning that the satellite stays over
one spot on the Earth. These satellite orbits occur at an altitude of 22,800
miles and are coordinated internationally. Satellites have receivers for the
uplinks from Earth and transmitters for broadcast over a large geographic
area — a radius of more than 1,000 miles. The receivers and transmitters
together are called transponders. Each satellite carries approximately 24
transponders, each capable of carrying approximately 24 standard video
channels.

Satellites for Telephone Satellites first carried long distance telephone
conversations across the oceans or across nations. The long path to the
satellite and back to Earth introduced delays into the conversations. Most
conversations now take place on land-based and undersea cable.

Satellites for Television Satellites are used extensively for video
transmission. Because video channels are one-way, delay is acceptable.
Channels are scrambled and sent to the satellites for transmission across
the country. Satellites are extensively used to transmit television channels
to more than 1000 “headends” of cable television systems across the
nation. At cable television headends, channels are decoded and

~ retransmitted to homes. Portable television studios can rent satellite time
to transmit live video from an event such as a sports arena to their main
broadcast studio for mixing in with normal broadcast video content. New
satellites are in orbit specifically for Digital Broadcast Service (DBS) to
home subscribers. Higher power transmitters and digital signals from the
satellite enable smaller receive dishes at homes for DBS.

Satellites for Data Long distance data transmission is also carried on
satellites. Computer systems can ignore the delay and use the high
volumes of transmission available. Satellites cover large geographic areas
on Earth, so both remote sites that cannot be reached with cables and
many sites disbursed in a large area can efficiently send and receive data.
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Retail offices can send sales data or inventory data from many locations to
corporate headquarters or material warehouses. Some large electric
utilities use satellites to control their substations and generating plants
from a centralized energy management center.

DBS satellites can provide data broadcast service, sending downstream
data packets one way from the satellite. Standard phone lines provide the
return data path. Data ports for connecting to home personal computers
are included on many DBS home systems, but are not used today. The
application most suitable to DBS satellite data transmission system is
subscription service to data broadcasts, such as news, magazine, catalogs,
or graphics.

Limiting factors The capacity of DBS to provide interactive high-speed
data service is limited. A finite number of positions exist for
geostationary satellites in the orbit and they are highly valued. The
satellite covers an area with at least 100 million citizens in urban and
rural areas. The following factors were used to estimate satellite
interactive data capacity: most DBS satellites are capable of 128
standard television channels; the digital capacity of these channels is a
total of 1536 megabits per second; after overhead data for error
correction, encryption and addressing is subtracted, the payload of 1152
Megabits per second is available for digital traffic; 90 percent of this
payload is allocated to the broadcast of digital television, which is the
major market for the DBS satellite system; and to be competitive with
land-based services for Intemet access, each subscriber would likely
expect at least 128 kilobits per second downstream from the satellite.
Using the remaining digital capacity, a satellite could serve only about
900 Internet users simultaneously. Geostationary satellites cannot be
expected to provide high-speed data service to the general population.

New systems Many new satellite systems for voice and data are being
planned. A company called Teledesic plans to launch 900 small satellites
into 21 different low-Earth orbits so that one would be flying overhead
everywhere on the planet at all times. They would provide data
transmission speeds of 16 kbps to 2 Mbps for computer communications.
While fiber optics and coaxial cables will likely support the core data
communications needs of developed nations, these satellites could extend
broadband capacity to developing nations and fill in the gaps in more rural
areas in developed nations.
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Power System Communications

The Light Division is a large business telecommunications customer.
Telephone lines are leased to conduct business among all customers,
suppliers, and employees. Leased data lines interconnect remote offices
and are used to exchange information among interconnected electric
utilities. Any business with similar revenue, asset valuation, and number
of customers would use similar business telecommunications services.
The Public Utilities Administration Building is the hub those lines
connecting the utility to the business community and the customers.

Electric utilities as a group are second only to telecommunications
companies in ownership and operation of communications facilities.
Electric utilities require private communication circuits that have a level
of reliability and security higher than could be economically provided by
others for use in control and protection of power systems. They are made
up of microwave point-to-point links, telephone cables, fiber optic cables
and circuit electronics. Because electric systems have been built to serve
both urban and rural customers, the communications systems that support
these electric systems are also large.

Growing Applications Electric companies are now using more circuits
than ever before to extend system control to neighborhood substations and
distribution lines. These circuits allow increased efficiencies to maintain
the electric system and deliver electricity. Continuous monitoring of the
local power system allows faster response to outages, and it allows
prediction of trouble to prevent outages. Control of the local power
system helps electric company crews restore power, and it allows the
distribution of power to be optimized for more cost savings. Power
system communications into homes enables new forms of energy
conservation, as well as enhanced customer service programs.
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Overview

TELECOMMUNICATIONS COMPANIES

In the years following the breakup of AT&T in 1984, telecommunications
companies were essentially divided into local telephone service providers ,
long distance service providers, and cable companies. Regional Bell
Operating Companies such as US WEST and Ameritech were limited to
providing only local telephone services. Firms like AT&T, Sprint, and
MCI were restricted to supplying long distance services while cable
companies largely focused on delivery of cable television. The
Telecommunications Act of 1996 has done much to hasten the elimination
of this separation by permitting these different companies to participate in
each others’ traditional markets. Many who watch the industry believe
this removal of barriers will result in competition while others point to
increasing company consolidation.

In order to make informed business decisions regarding
telecommunications it is vital to identify the key players and review their
reactions to changing environments. The section that follows is an
overview of each of the major telecommunications industries, including a
quick analysis of a few key companies that have the potential to affect the
greater Tacoma area.
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TELECOMMUNICATIONS COMPANIES

The telecommunications industry is in a period being hailed as the most
exciting time in its history. New laws, changes in business practices,
competition in markets that did not exist five years ago, and many other
factors make the telecommunications industry a fascinating study. The
telecommunications companies that exist today are only vaguely similar to
those of twenty years ago. Changes within these companies are rapid and
drastic, making for company profiles that are continuously in flux.

As an example of the explosive growth of this industry, we can look at a
typical American citizen. In 1980, this citizen allocated an average of 20
percent of his or her budget for food and 10 percent for communication
and entertainment (telephone, TV, etc.). Twelve years later, only 16
percent of the budget goes to household needs, compared with 12.5
percent for communications and entertainment — a significant budget
shift for the family. Modern citizens dedicated an ever greater portion of
their income to pay for television, telephone(s), the latest multimedia
computer equipment, and network connections. Experts believe that this
trend is only going to increase in the coming years.'

What follows is an overview of the major telecommunication industries,
including a quick analysis of a few companies in each type of industry
that either have the potential to affect the greater Tacoma area or that are
moving forward into interesting endeavors. The types of companies we
will look at include: Regional Bell Operating Companies, long distance
providers, Competitive Access Providers, cable television companies,
Direct Broadcast Satellite providers, and Internet Service Providers.

Regional Bell Operating Company (RBOC)

Most people receive some telecommunications service through a Regional
Bell Operating Company (RBOC). This is the company that, during the
past 12 years, has been the primary source of the local telephone service
to residential and business customers. The RBOCs were “born” in 1984
with the break-up of AT&T corporation. For much of its history, AT&T
had enjoyed a virtual monopoly over long distance service, and over local
telephone service through the local Bell operating companies that AT&T
owned. This monopolistic environment started to disintegrate in the mid-
1970’s when the Federal Communications Commission allowed some
general long distance competition. An anti-trust suit filed in 1974, was
settled in January 1982 with AT&T agreeing, in part, to divest itself of
the Bell operating companies that provided local exchange service.

The break-up of AT&T resulted in seven RBOCs, each of which served a
region of several states. Each RBOC was approximately the same size in
terms of assets, revenues and employees. As part of the divestiture
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agreement, the seven regional companies were not allowed to enter three
lines of business: 1) long distance service across state lines, or across the
boundaries of specified calling areas within states; 2) manufacturing
telecommunications equipment; or 3) providing “information services,”
such as electronic Yellow Pages, cable television, etc.

The seven RBOCs and the regions they served included:

Ameritech: Illinois, Indiana, Michigan, Ohio, and Wisconsin.

Bell Atlantic: Delaware, Maryland, New Jersey, Pennsylvania, Virginia,
Washington D.C., West Virginia . '
BellSouth: North Carolina, South Carolina, Georgia, Florida, Alabama,
Louisiana, Mississippi, Kentucky, and Tennessee

NYNEX: New York, New Hampshire, Vermont, Maine, Massachusetts,
Rhode Island, and parts of Connecticut

Pacific Telesis: California and Nevada

Southwestern Bell: Texas, Oklahoma, Arkansas, Kansas, and Missouri
US WEST: Washington, Oregon, Montana, Wyoming, N. Dakota, S.
Dakota, Minnesota, Iowa, Nebraska, Utah, Colorado, Idaho, Arizona,
New Mexico

New legislation has since opened the doors of competition for the RBOCs,
no longer restricting them to service inside their original territories. When
the restriction on information services was lifted in late 1991, the Regional
Bell Operating Companies introduced a number of previously restricted
services. Federal legislation, passed by Congress as the
Telecommunications Act in February, 1996, and signed quickly by
President Clinton, removed the remaining restrictions. Each of the
RBOCs anticipates taking advantage of new opportunities created by the
legislation.

These companies are now experiencing the freedom to grow by offering
services previously disallowed. Some RBOCs are venturing into cellular
or personal cellular services (PCS), some into Internet service, some into
the cable business, and some desiring to become full-service telephony
providers, offering a combination of local, long distance, and other
services in a single package.

Many independent telephone companies also provide local services, but
typically operate on a different scale. Since the majority of the greater
Tacoma area is served by US WEST, the following discussion is focused
on RBOCs.

Three companies, US WEST, Bell Atlantic, and Ameritech have
responded to the changing telecommunications environment in interesting
and relevant ways. In addition, GTE, which is not a RBOC but provides
service in a similar fashion and is an important anomaly, is instructive.
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US WEST

US WEST started business on January 1, 1984 with more than $16 billion
in assets, a revenue stream of more than $7 billion, more than 73,000
employees and 1.5 million shareholders. Today US WEST has $23
billion in assets, $11.7 billion in annual revenues, 61,500 employees and
more than 1 million shareholders. The company is headquartered in
Englewood, Colorado, a suburb of Denver. US WEST, Inc., owns
companies involved in domestic and international telecommunications,
cable and wireless networks, directory publishing and interactive
multimedia services. '

On October 31, 1995, US WEST shareholders approved a plan to create
two classes of common stock. One stock tracks the performance of the
US WEST Communications Group; the other, the performance of the US
WEST Media Group. Since creation of the classes, the combined price of
the two stocks has increased some 25 percent. The US WEST
Communications Group provides telecommunications services to 25
million customers in 14 western and midwestern states: Arizona,
Colorado, Idaho, Iowa, Nebraska, Minnesota, Montana, New Mexico,
North Dakota, Oregon, South Dakota, Utah, Washington and Wyoming.
The US WEST Media Group operates domestic and international cable
television and wireless telecommunications networks, publishes directories
and develops and markets interactive multimedia services.

US WEST has taken a number of steps to become involved in the global
communications businesses:

In 1993, US WEST announced its intention to build combined voice, data,
and video networks both inside and outside its 14-state territory. The
company said it planned to upgrade its in-region communications network
with high-capacity fiber optics and other new technology.

US WEST and Time Warner announced an alliance to provide
information services, entertainment and telephone service over Time
Warner cable systems in 29 markets across the United States, but outside
US WEST’s 14-state operating territory.

In December 1994, US WEST completed a $1.2 billion acquisition of
Wometco Cable television systems serving a large portion of the Atlanta,
Georgia metropolitan area.

In July 1994, US WEST and AirTouch Communications announced a
joint venture to combine their domestic cellular telephone operations to
create the nation’s third largest wireless phone company.
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e On October 20, 1994, US WEST / AirTouch Communications joined Bell
Atlantic / NYNEX in a wireless consortium representing 15 of the
nation’s top 20 cellular markets and 100 million potential customers.
Through the FCC’s auction process, this consortium won licenses for
Personal Communications Services (PCS) in 11 major cities including
Chicago, Dallas, Miami, New Orleans, Honolulu.

¢ In February 1996, the US WEST Media Group announced the purchase
of Continental Cablevision, making US WEST the nation’s third largest
cable operator. With its Time Warner properties, the Media Group’s
domestic cable systems will reach approximately 16.2 million homes. US
WEST has access to another 13.9 million homes abroad through cable
systems in 10 countries and also has interests in wireless communications
services in seven countries.

e The company publishes directories in Poland, Brazil and the United
Kingdom and is helping expand the capacity of the telecommunications
system in Russia.?

(Note: Further details on US WEST and its system in the greater Tacoma
area, is in the “Options” section.)

Bell Atlantic

Bell Atlantic was also founded in 1984 with the break-up of the Bell
System. Based in Philadelphia, Bell Atlantic has invested heavily in its
local network systems to create a foundation for continued growth. It
operates several lines of business including: Large Business, Consumer,
Small Business, Federal Systems, Public and Operator Services,
Directory, Video Services and Bell Atlantic-NYNEX Mobile.

Telephone

Bell Atlantic’s core operations are its local networks that provide voice
and data services to 11 million households through 18.8 million residential
and business access lines in six states and the District of Columbia. Bell

_ Atlantic seems to be diving into almost every other aspect of
telecommunications that has been opened to it. In 1995 the company
merged with NYNEX Mobile, becoming Bell Atlantic Mobile, the largest
cellular carrier on the East Coast, covering 55 million people. Bell
Atlantic is also part of an alliance with AirTouch and US WEST whose
combined cellular properties cover nearly 110 million people. This
alliance also has licenses to develop new personal communications
services (PCS) in 11 more major markets.

Bell Atlantic has been vigorously providing services like its Integrated
Services Digital Network (ISDN), which allows access to two 64 kbps
communication channels into the home or business over the same lines
that currently deliver plain old telephone service. One of these channels
can be used for voice while the other is used for data, or both can be used
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for data offering 128 kbps of bandwidth. Bell Atlantic currently leads in
the United States in total ISDN installed lines®, having pionecered widely
available ISDN service. The company’s ISDN policies have upset some
consumer groups that believe the key to acceptance of digital phone lines
in not just to make the technology available, but to make it cheap. These
groups claim that the company has kept ISDN prices artificially high.
Under Bell Atlantic’s original filing, 100 hours of ISDN use would

have cost from $150 to $270 per month.* Public outcry prompted Bell
Atlantic to reexamine its tariff rates. Consumer demand for flat-rate -
service ensued. Though the company cut ISDN prices, many consumers
feel Bell Atlantic’s service is still exorbitantly priced. While some
telephone companies are offering ISDN with unlimited use for $17 to $30
per month, Bell Atlantic charges $45 for 30 hours of use.> Nonetheless,
Bell Atlantic presses on with its development of ISDN, even offering
Internet and on-line service providers $15 for each residential customer
they refer to Bell Atlantic and sign up for ISDN service.

The company also has a merger planned with NYNEX, which is expected
to be completed in the first quarter of 1997. The companies hope this will
enable them to compete successfully in the long distance market.
Together, the two companies cover a lucrative region from Maine to
North Carolina — a high density area of residential and corporate
customers. Bell Atlantic expects to offer long distance service in some of
its states by mid-1997. Its strategy is to package long distance service
along with local, video, and wireless service, and offer discounts to
customers who buy two or more services.

Video

Bell Atlantic Video Services has focused on the development of linear and
interactive multimedia television to offer an alternative to today’s cable
services. Bell Atlantic has been a leader in the development and testing of
a Video on Demand (“VOD”) system. VOD gives consumers the ability
to call up movies, sports, news, games, and TV shows whenever they
want. The FCC approved a technical trial of Bell Atlantic’s VOD system
to 300 Bell Atlantic employees in Northern Virginia in 1993. This first-
phase technical trial lasted through April 1995, when regulators granted
Bell Atlantic permission to conduct a second-phase market trial consisting
of 1,000 customers in Northern Virginia. The VOD trial, provisionally
called “Stargazer” was expected to run into the fourth quarter of 1996.
The test participants had access to more than 700 program choices —
available whenever participants wanted to watch them. Program choices
were divided into four major categories: Entertainment, Kids Zone,
Learning and Lifestyles, and Marketplace.

Afier six months, this “pioneering” market trial achieved subscriber buy
rates of 3.3 per month, compared to the pay-per-view industry average
buy rate of .26 per month. Participant response indicated that customers



Telecommunications Companies

will not only choose the “Stargazer” product over video rental, premium
cable services and pay-per-view, but that they are also willing to pay
competitive prices for it. On the average, 73 percent of all subscribers
purchased some programming each month, and “Stargazer” houscholds
averaged 3.3 video purchases per month, compared with 3.2 videos rented
per month by households with a VCR.

More than 70 percent of all program titles offered were bought each
month, reflecting an apparent desire for a variety of programs. One area
that customers described as lacking was home shopping.

Reports indicate the company will build a fiber-to-the-curb network in the
Philadelphia area and will offer video services on that network beginning
in 1997. The construction is part of a plan to offer interactive video
services over wired networks within Bell Atlantic’s region, in addition to a
wireless cable offering. The company plans to add other markets in its
region to its fiber network plans in the future.’

Partnerships

Bell Atlantic and NYNEX announced in 1996, their intentions to proceed
with the largest merger in telecommunications history. This will link most
of the East Coast’s population under a single phone company. The new
entity would have earnings of $3.1 billion, sales of $27.8 billion and
would be second in size only to AT&T.® Bell Atlantic is also building a
wireless presence through its partnerships with NYNEX, AirTouch, and
US WEST. The penetration rate for this consortium is projected to grow
from today’s 10 percent to 35 to 40 percent during the next 10 years.

Ameritech

Ameritech has been providing Illinois, Indiana, Michigan, Ohio, and
Wisconsin with local telephone service since the AT&T divestiture in
1984. Since the opening of the telecommunications market, Ameritech has
been very aggressive in its plans for the future. In 1994, the five
companies were consolidated and then subdivided into 11 business units
grouped by consumer category. By telephone company standards,
reorganizing Ameritech by product lines was radical thinking.’

Unlike many other telephone companies who saw deregulation as being
years away, Ameritech began moving forward in March 1993 by
proposing a strategy'® called the “Advanced Universal Access Plan™"’,
Then-Ameritech Chairman William Weiss wanted to “facilitate local
competition in return for regulatory reform and the opportunity to enter
new businesses.” The plan called for opening up the company’s lines and
switching capabilities to those who want to compete against it in the
telephone business. In return, Ameritech asked to be allowed into other
businesses, including cable television, long distance service and

manufacturing,
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Specifically, Ameritech wanted to:

Lift the ban on offering long distance phone service both within and
outside of its service territory.

Lift the ban on providing cable TV programming within its region.

Drop rate-of-return regulation, which the company claimed results in high
business-area rates that subsidize residential rates. The alternative
proposed was flexible pricing that would allow the company to cut prices
to match competitors.

In exchange, Ameritech offered to:

Unbundle pricing for pieces of its local phone network. A cable TV
company, for instance, could offer local phone service using Ameritech’s
switches.

Treat competitor’s equipment and networks as equal to its own, which
would make it possible, for example, for a competitor to install a switch in
Ameritech’s network. Also, Ameritech would compensate competitors for
completing calls.™

Ameritech has been especially serious about its long-distance plans. It
already has built an “in-region” long distance network and expects to offer
service by January 1, 1997, in parts of its territory. The current focus for
the company’s long distance plans is on its five-state area, with that
region’s estimated long distance market of $8.5 billion a year. It also
plans to expand into other Bell’s territories, reselling long distance service
from a Mississippi wholesaler."

Cable overbuilds

Another large portion of Ameritech’s plan for the future is its move into
cable television. Ameritech’s “Advanced Universal Plan” was designed
with the idea of growth into cable TV in mind. As early as February
1994, the company had filed plans with the Federal Communications
Commission (FCC) to build digital video dialtone networks to serve more
than 1.2 million customers in Ohio, Michigan, Indiana, and Wisconsin.“"
Ameritech planned to take a course very different from that of other Bell
companies. Instead of buying the existing cable company’s systems that
were priced at $2,000 per subscriber and higher, Ameritech asked for
FCC permission to build an interactive video system in its existing
telephone markets. This meant Ameritech could use its existing rights-of-
way and switching and billing expertise to build a cable system for less
than $1,000 per subscriber. The company received its Section 214
Federal Communications Commission approvals in December 1994, with
its initial schedule slating construction to begin during the first quarter of
1995, continuing through “mid-1996 or beyond.” The plans saw
Ameritech offering 70 analog channels, with capacity for 30 additional
digital channels and 10 switched digital channels
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With the use of video compression at ratios of 10:1, the company planned
to be able to deliver up to 470 channels by the end of 1995."

However, Ameritech decided not to act on these approvals until the rules
were clear. Instead of acting as a video dialtone operator, the company
decided to step into the shoes of a cable operator. In June 1995,
Ameritech became the first RBOC to obtain a cable franchise in its own
service area, choosing suburban Detroit as the site for competition with an
existing cable operator.'® Ameritech now has the most aggressive cable
build strategy of any of the telephone companies, with plans to pass 1
million homes by the end of 1996, and an additional 1 million homes each
year after that."” So far, Ameritech has 11 franchises in its service area,
encompassing 320,000 households. These include franchises in suburban
municipalities surrounding Detroit, Chicago, and Columbus. Cable
franchises are pending in another 30 municipalities.'®

Another piece of Ameritech’s video strategy involves a joint venture with
the Walt Disney and two other RBOC’s: BellSouth and Southwestern
Bell. Ameritech began talks with Disney as early as the end of 1993, and
was joined by the two other phone companies in the spring of 1994. This
joint venture plans to develop, market, and deliver traditional and
interactive video programming to consumers. Disney made it clear that
the company would not simply provide programming, but could supply
“movies on demand, interactive home shopping, educational programs,
games, travel assistance, and more.”'® The alliance was formalized in
April 1995, with the expectation that the four companies would spend a
combined $500 million during the next five years to assemble a line-up of
programming and deliver it through the companies’ evolving video
networks.”’

GTE

GTE’s roots extend back to 1918, when the Richland Center Telephone
Company, from which GTE evolved, was acquired by John F. O°Connell
and two others. O’Connell led the purchase of another telephone company
in Long Beach, California called Associated Telephone Utilities Company
in 1926. It was from these two companies that General Telephone
Corporation was formed. During the same period, three small companies
merged to form Hygrade Sylvania Corporation, whose products included
light bulbs and radio tubes. In 1959, Sylvania Electric Products and
General Telephone merged, changing their name to General Telephone &
Electronics Corporation (GTE). The next decade marked a period of
growth and acquisitions with many telephone company’s around the
nation being acquired. By 1969, GTE had installed their 10 millionth
telephone.

With the advent of the information age, GTE was positioning for the
explosion in technology and new telecommunications services. In 1977
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GTE developed the world’s first fiber optic communications system to
provide regular telephone service between Long Beach and Artesia,
California. Wireless services were offered with the formation of GTE
Mobilnet in 1982 with the acquisition of Airfone following two years
later.

In 1994, GTE announced it would realign its Telephone Operations
structure around three key customer segments — consumer, business, and
carrier — as a transformation from a geographic, function-based
organization to one that is market-based. GTE hoped this would bring it

into a posmon to compete in the “new” telecommunications industry of the
next century

By mid-1996, GTE had established itself as the fourth-largest publicly
held telecommunications company in the world. It is also the largest U.S.-
based local telephone company and the second largest cellular service
provider in the United States. As a result, it is often compared with the
seven Regional Bell Operating Companies. There are a number of
differences however: the company has its own research facility, GTE
Laboratories; it has a large international position ( approximately 15
percent of its assets); and it has a larger cellular/wireless holding in terms
of the population served. Another difference is GTE’s service area, which
is spread across 28 states instead of being located in a single region of the
country. RBOCs generally have large customer concentrations in central
cities, whereas GTE has its largest concentration of customers in
suburban and rural areas.

GTE is composed of 16 divisions throughout the United States. These
divisions include:

GTE Airfone

The division provides airborne telecommunications systems serving
passengers on more than 2,000 commercial aircraft representing 25 U.S.
domestic and international carriers.

GTE Directories

One of the world’s largest telephone directory companies, annually
publishing or providing sales and other directory related services for more
than 1,000 directory titles in 47 U.S. states and 15 countries, with a total
circulation of 47 million copies.

GTE Laboratories
The central research and development facility for GTE Corp.
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GTE Mobilnet

One of the largest providers of cellular service in North America. It offers
a range of products and services, including voice cellular services, flexible
paging services, fax and computer data transfer and cellular voice mail.
GTE Mobilnet operates in 74 metropolitan areas and 52 rural areas
throughout the United States.

GTE Telephone Operations

The largest U.S.-based local telephone company, providing voice, video
and data products and services through more than 23 million access lines
in portions of the United States, Canada, South America, the Caribbean,
and the Pacific. GTE owns and operates in more than 16 million local
access lines — more than NYNEX, Southwestern Bell, Pacific Telesis, or
US WEST. GTE began offering long distance service to some customers
on March 4, 1996. The company now offers service to customers in
Michigan, Minnesota, Illinois, Florida, Washington, and Kentucky. GTE
plans to offer long distance service, by the end of the year, to customers to
which it provides local phone service in a total of 28 states.

Long Distance (IXCs)

Advertising and telemarketing encouraging customers to switch companies
is the aspect of the long distance business that most of the public
recognizes.

The issues swirling around the fight for your phone service displays the
gap between the atmosphere of the RBOCs and the conditions of the long -
distance companies or Interexchange Carriers. Unlike the RBOCs,
AT&T, MCI, and Sprint have worked in a fiercely competitive
environment for a number of years.”> Where the Regional Bell Operating
Companies were restricted to their monopoly regions, the Interexchange
Carriers were able to provide long distance service between Local Access
Transport Areas and have competed with other Interexchange Carriers for
that market. As a result of this fierce competition, the long distance
providers have been forced to invest in sophisticated systems and
outstanding customer service in order to wrestle customers away from one
another. This has set a standard of operations above that of most of the
RBOCs. Where some RBOCs struggle with stiff fines for service
penalties into the millions each year, the Interexchange Carriers shine a
“good-guy” image with phone calls during which you can “hear a pin
drop.”

While there are a large number of Interexchange Carriers if resellers are
included, we will look at the three largest Interexchange Carriers: AT&T
(controlling more than 60 percent of the market), MCI (second) and Sprint
(third).
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AT&T

Background

The American Telephone and Telegraph Company (AT&T) was
incorporated in 1885. In 1900, AT&T became the parent company of the
Bell System and was organized to build long distance facilities to establish
telephone communications throughout the American continent and around
the world.”® AT&T and the Bell Company began attacking the
independent, non-Bell telephone companies by purchasing some and
causing others to go out of business. The advantages of dealing with
AT&T became obvious and a monopoly was formed.

AT&T’s achievements in communications are notable. In 1915, engineers
first experimentally transmitted the human voice across the Atlantic
Ocean by radio, and connected the first transatlantic telephone service to
London in 1927. Service to Europe was transferred to transatlantic
submarine cable in 1956.** Alternatives to copper wire began to appear in
the late 1940s, and by 1950 AT&T had opened its first microwave relay
system between Chicago and New York. The company also placed the
first commercial communications satellite, Telstar I, in orbit in 1962,

Throughout this long period, AT&T maintained a legally sanctioned,
regulated monopoly. In 1956, an anti trust suit led to a consent decree
between AT&T and the Department of Justice that restricted AT&T’s
activities to the regulated business of the national telephone system and
government work. Following this action, the FCC slowly began to allow
some competition at the edges of the AT&T network. By the mid-1970s,
competition had advanced to general long distance.

Divestiture

The changes in telecommunications eventually led to an antitrust suit by
the U.S. government against AT&T. The suit began in 1974 and was
settled in 1982 when AT&T agreed to divest itself of the wholly owned
Bell operating companies that provided local exchange service. In return,
the Department of Justice agreed to lift the 1956 decree. Divestiture
officially took place on January 1, 1984. The company retained $34
billion in assets and 373,000 employees.

Changes and Reorganization

Since the divestiture, long distance prices in the United States have
dropped 60 percent, driven down by the growing number of long distance
companies, which now number more than 400. Competition forced many
changes upon AT&T. The company underwent a multi-billion-doflar
digitalization of its entire network in order to remain technologically in
step with the likes of Sprint and MCI.

AT&T also entered new markets and participated in major mergers and
acquisitions. In 1991, AT&T and NCR joined in a $7.3 billion deal that
gave AT&T the ability to meet its needs for global network computing.

12
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A $11.5 billion agreement with McCaw Cellular in 1993 strengthened
AT&T’s position in the growing cellular market.

In 1995, AT&T announced that it would split into three companies.
These companies are AT&T, which provides communication services;
Lucent Technologies, a systems and technology company; and NCR
Corp., in the computer business.

Cellular and Digital PCS

AT&T Cellular is currently available in portions of 20 states across the
U.S. The company is now marketing a “Digital PCS” service developed
by McCaw. This service is currently available in most AT&T Wireless
service markets. While not technically true PCS, since it does not operate
in the FCC’s PCS frequencies, the service offers many of the features
planned for inclusion in PCS, including Caller ID, Messaging, and
improved battery performance.

Local Telephone Service

AT&T is eager to enter the local telephone market, but is having difficulty
doing so. Much of the reason lies with AT&T’s demands regarding
interconnection agreements with the Regional Bell Operating Companies.
To reach local businesses and homes, AT&T must rent nearly all its local

facilities from the RBOCs. AT&T’s key demands of the RBOCs involve

telephone number portability and accounting systems that prevent the
RBOCs from charging fees based on past investments in network plant
and equipment.”

Services Available
AT&T currently offers:

Residential Long Distance
Business Long Distance
Internet connection
Teleconferencing
Network Solutions
Wireless Communications
Software

DBS Services
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Sprint

Background

Sprint can trace its beginnings back to Abilene, Kansas, in 1899, It was
there that two Abilene brothers began the Brown Telephone Company,
which continued to grow and consolidate with other independents. After
gaining control of seven major telephone exchanges, the company
eventually formed a large holding company, United Telephone and
Electric (UT&E) in 1925,

Losses suffered during the Great Depression led to a reorganization of the
company into United Utilities in 1939. By the 1950s, United Utilities had
become the nation’s third largest independent telephone company,
conducting business across five states. It was at this time that the
company decided to forego future acquisitions and concentrate on
modernizing its old equipment and converting its exchanges to rotary dial
operation to match the Bell companies.

In 1972, United Utilities became United Telecommunications, Inc. also
known as United Telecom. United Telecom laid seven miles of
experimental fiber optic cable in 1978 in Pennsylvania, and in 1979,
installed the first digital switch. By 1983, the company had fiber optic
cables in 17 locations and digital switches controlling 710,000 lines. By
the end of 1985, United Telecom had more than 4,700 miles of fiber optic
network in place, with lines in reach of 30 percent of the nation. The
nation’s first coast-to-coast fiber optic transmission a video conference
linking New York to Los Angeles was conducted. The conversion to fiber
optics continued, with 100 percent of the company’s traffic traveling on
the fiber optic network by the summer of 1988, United Telecom
completed its 100 percent acquisition of Sprint in 1991, and the company
changed its name from United Telecommunications to Sprint Corporation.

Sprint now has $12.6 billion in annual revenues and serves more than 15
million business and residential customers, with more than 50,000
employees worldwide and total assets of more than $14 billion. In 1991,
Sprint became the first major long distance carrier to offer frame relay
service, a high-speed data transmission service that supports a variety of
data networking applications. Following its merger with Centel
Corporation in 1993, Sprint became the only major U.S.
telecommunications company providing long distance, local and wireless
services. This merger also made Sprint the eighth-largest cellular
company in the U.S. Sprint announced plans to deploy SONET
technology throughout its long distance network in 1993. By 1994, Sprint
had activated the world’s first four-fiber, bi-directional, line-switching
ring,

Sprint Spectrum

Sprint Spectrum, a venture involving three cable television companies,
TCI, Comcast Corp., and Cox Communications and Sprint have joined
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together to build a nationwide network for Personal Communications
Services (PCS). This nationwide network will package local telephone,
long distance, wireless communications and entertainment services into a
single offering”. The partners invested $2.1 billion to acquire PCS
licenses in 32 Major Trading Areas. Sprint Spectrum’s goal is to offer
Personal Communication Services to 182 million people in the United
States (70 percent of the entire population). The company hopes that the -
PCS product will replace cellular phone as the wireless communications
of choice. The company currently has 1,600 employees nationwide, and is
expected to grow to a staff of 5,000 within the next few months.

MCI

Background

MCI was created in 1963 in Joliet, Illinois, by a group of mobile radio
equipment salesmen. Their idea was to build a telecommunications
system between Chicago and St. Louis using microwave repeaters, and
sell phone service on the system. AT&T opposed the idea because of
questions about whether it had the right to connect to the AT&T system,
even though the group had FCC permission. In 1972, MCI completed its
system between Chicago and St. Louis and formulated plans for a
nationwide network. MCI was incorporated in February 1973. During
the following years, AT&T fought to limit interconnection including using
its monopoly control to triple MCI’s interconnection fees at one point.

In the 1980s, MCI decided to provide new products and services for the
future — such as personal computing, fiber optic infrastructure, facsimile
transmission, and electronic mail. MCI began putting money into laying
fiber optic cable, beginning with more than 240 miles of cable along
railroad rights-of-way between New York and Washington D.C. in 1984.

With the breakup of AT&T in 1984, residential customers were free to
choose their long distance provider; however, many people stayed with
AT&T out of sheer inertia. MCI faced a competitor that controlled 95
percent of the market. MCI’s plan was to offer lower prices, reliable
service, and good customer support. It allied with major companies to
win their accounts and by 1988, MCI had gained about 10 percent of the
total long distance market and had more than doubled its revenues.
Access to commercial and residential customers will be a key battlefield
for MCI in the coming years.”’” MCI’s strategy is to create and market
new services that grow their core long distance business while entering
ventures and alliances with businesses in contiguous markets.
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Competitive Access Provider (CAP)

A Competitive Access Provider (CAP) provides local exchange “bypass™
service to businesses directly from their long distance carrier of choice,
“bypassing” the need for the local telephone company to provide the
connection. They compete for high-volume business customers by
offering direct fiber optic or microwave links from business areas to the
interstate phone networks. These networks are usually built with modern
technology, since they are built from the ground up. This puts many
CAPs in a technically and operationally superior position compared to the
current network technology of the RBOCs. The RBOCs are attempting to
construct the same advanced networks, but they operate under strong cost
regulations, and must re-build their existing infrastructure, which works to
the advantage of the CAPs. In addition, CAPs have the freedom to charge
“access fees” to complete long distance calls that are less than the RBOCs
charge.

It is not uncommon to see CAPs grow at rates of 100 percent to 200
percent a year, with infrastructure investments in the multi-million-dollar
range. Generally they have a small staff, and employ subcontractors to
accomplish the work left unstaffed. A number of these CAPs have been in
business for more than 10 years. Their explosive growth is attributed to a
huge leap in demand and an environment which, as of late, is more
conducive to competition. Despite this, CAPs are not yet know in the
telecommunications industry for returning a profit.

As one telecommunications analyst stated: “The CAPs are nibbling at the
local telephone companies, building modern, reliable, all-fiber plants
aimed at the heart of the most profitable business markets. This will
slowly destabilize the universal service subsidies that keep the telephone
companies fat, dumb and happy. If the CAPs can continue to fly under the
radar of greasy politicians and regulators, they have a definite win just
putting one foot in front of the other.”**

We will examine four of the operating CAPs: Electric Lightwave, Inc.,
GST, TCG, and MFS.

Electric Lightwave, Inc.

Electric Lightwave, Inc. (ELI) builds and operates all-digital, SONET-
based fiber optic networks throughout the Western United States. The
company is a competitive provider of telecommunications and information
services to the corporate and wholesale business customer. Electric
Lightwave, Inc. (ELI) is headquartered in Vancouver, Washington, and
operates fiber optic metropolitan area networks (MANS) in Seattle,
Portland, Sacramento, Salt Lake City, and Phoenix.

ELI has two target markets: corporate customers and wholesale
customers. The corporate customer business targets communications and
information intensive businesses and organizations whose operations
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depend upon the reliable movement of information. These generally are
medium-to-large organizations, often with multiple locations, representing
a broad range of industries, including financial services, health care,
education and legal services. The wholesale customer business is aimed at
national and local interexchange carriers as well as wireless providers who
value the diversity, flexibility and security offered by the CAPs.

ELI is a Delaware corporation founded in 1990, and is a wholly owned
subsidiary of Citizens Utilities Company, headquartered in Stamford,
Connecticut The parent company, incorporated in 1935, is a utility
providing electric, water, natural gas, telecommunications, and
wastewater services throughout the United States. ELI has operated in
Seattle since 1990 as an interstate carrier, and was granted authority to
provide local dialtone service by the Washington Utilities and
Transportation Commission in 1994. They are currently providing local
switched service under interconnection agreements with US WEST, GTE,
and Pacific Telecom.

Electric Lightwave, Inc. (ELI) became the first telecommunications
company west of the Mississippi authorized as an alternative local
telephone service provider. In addition to its metropolitan area networks,
the company also built and operates Southwest FiberNet, a connection
between Las Vegas and Phoenix that provides fiber optic transport
services. ELI offers a range of telephone services in Seattle including
local service, switched and dedicated long distance, private networks and
data service.

GST

GST Telecommunications, Inc., a Vancouver, Washington-based CAP,
provides a range of telecommunication products and services, focused on
business customers located in small and medium-sized cities. GST
currently operates networks in 14 cities in the western U.S. and Hawaii,
with additional cities under construction. Services are provided through
the development and operation of competitive access and other
telecommunication networks.

Business customers have always been the “bread-and-butter” for
competitive entrants into the teleccommunications market. GST is,
however, exploring ways to provide residential services. In April 1996,
the company entered a 15-year agreement to wire a low-income housing
development in Albuguerque, New Mexico.” In June 1996, GST signed a
second residential agreement to wire a 492-unit luxury apartment complex
that is currently under construction in Salt Lake City.*

GST has struck an interconnection agreement with Intermedia
Communications. Both companies deploy the same type of switching
infrastructure and both target business customers in small and medium-
sized cities. The intention is to link their networks in order to broaden
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their reach across the country, using the agreement to provide other
services’', such as Internet access, long distance and local service.”

In addition, GST manufactures telecommunication switching equipment
and provides network management and billing systems through its wholly

owned subsidiary National Applies Computer Technologies, Inc. of Orem,
Utah *

TCG

Teleport Communications Group (TCG) is the nation’s oldest and perhaps
most experienced competitive access provider. The company was founded
in 1984 as Teleport Communications - New York, and one year later
began providing private line and other dedicated access services. In 1987,
TCG was formed as the parent organization to manage nationwide
expansion. The current TCG network encompasses more than 5,000
route miles of fiber-optic cable in 47 markets. TCG focuses on providing
service to the businesses — especially information-dependent companies
such as banks, financial services, and media companies as well as long
distance carriers.

TCG boasts that security is its strength. Since TCG serves information-
sensitive businesses which rely upon access to long distance carriers, and
data services, security is a key issue. The company advertises an
advanced network architecture, diverse routes and redundant electronics to
provide operational security, all of which is monitored 24 hours a day,
seven days a week. Teleport also promises strategic security by not
competing with its customers, for instance, by not offering credit card
services.

TCG experienced rough waters shortly after its creation. In 1989,
disputes with NYNEX, and the high costs of expansion led its creator and
chief executive to shop TCG to other “wealthier” companies. Four cable
TV firms were interested in providing phone service and by late 1992,
Teleport had been split up among four of the U.S.” biggest cable
companies : Cox Enterprises (30 percent interest), TCI (30 percent),
Comcast (20 percent), and Continental Cablevision (20 percent).

Local Teleport operates in the Seattle arca, advertising itself as “The
Other Local Phone Company.” The Seattle network includes more than
270 route miles of fiber, and serves more than 50 buildings located from
Blaine in the north, through Seattle, to Kent in the south. TCG has also
installed an OC-48 SONET (Synchronous Optical Network) ring around
Lake Washington.

MFS

Metropolitan Fiber Systems is a relatively large competitive access
provider (CAP) that began in 1987 by offering high speed Metropolitan
Area Network (MAN) service between clumps of strategically located
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buildings in roughly 20 U.S cities. In 1993 MFS established a national
backbone and became a purveyor of bandwidth on a national scale when it
linked its MAN services together into a national Wide Area Network
(WAN).

This Omaha, Nebraska, based company is a leading CAP providers of
communication services for business and government. MFS offers
integrated local and long distance services as well as a range of voice,
data, and other enhanced services and systems designed to meet the
requirements of business and government customers.

MFS’ has two types of operating groups:

Telecommunications Services, which includes MFS Telecom Companies
(serving large business and government organizations), MFS Intelenet
Companies (full-service, facilities-based companies designed for medium
and small businesses), MFS International (MFS’s large multinational
customer base), and the Global Network Services Company (managing
the international network platform).

Network Systems Integration Services through MFS Network
Technologies (design, development, and management of the installation of
MEFS’s fiber optic networks and expansions).

MFS has been very aggressive in pursuing its full and complete “rights”
under the Telecommunications Act of 1996. In fact, MFS planned to
cause the presidents of the RBOCs and the other local exchange carriers
in 22 states and the District of Columbia to receive letters from MFS on
the same day the 1996 Act was passed. The contents of these letters in

- effect demanded “equal rights” by requesting the start of negotiations to
initiate or improve the existing network connection duties as described in
the 1996 Act. MFS included a copy of a model agreement with the
expectation of a written response within two weeks leading to a
satisfactory agreement between the parties.

Cable Television

Until recently cable TV providers could be defined as operating a “wired
distribution system that crosses public rights-of-way and is used to deliver
multiple channels of video programming to multiple subscribers in a
community.”

But what began as a solution to the problems of poor reception and
limited news and weather information has been transformed into an
industry offering video entertainment, advertising, and motion picture
production, and even telephone and data services in some areas.
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Tele-Communications, Inc. (TCl)

Tele-Communciations, Inc. (TCI) is the largest cable TV provider in the
United States. TCI has nearly $2 billion in revenues, an operating cash
flow of $533 million, 14 million subscribers in the United States and
approximately 32,000 employees.

TCT’s size and great influence in the cable TV industry was achieved
through its push for growth, acquiring more and more cable systems, and
increasing its subscriber base and revenues. In 1996 alone, the cable
operator added more than 2.4 million subscribers®. However, this
acquisition strategy has left the company in a relatively poor financial
position